Delivery of siRNA using folate receptor-targeted pH-sensitive polymeric nanoparticles for rheumatoid arthritis therapy.
Systemic delivery of siRNA to target tissues is difficult to achieve owing to its limited cellular uptake and poor serum stability. Herein, polymeric nanoparticles were developed for systemic administration of siRNA to inflamed tissues. The polymeric nanoparticles were composed of PK3 as a pH-sensitive polymer, folate-polyethyleneglycol-poly(lactide-co-glycolide) as a targeting ligand, and a DOTAP/siRNA core. The polymeric nanoparticles had a mean particle size of 142.6 ± 0.61 nm and a zeta potential of 3.6 ± 0.43 mV. In vitro studies indicated pH-dependent siRNA release from polymeric nanoparticles, with accelerated release at pH 5.0. Cellular uptake was efficient and gene silencing was confirmed by Western blot. In vivo, polymeric nanoparticles were shown to have inflammation-targeting activity and potent therapeutic effects in an adjuvant-induced arthritis rat model. These results suggest that pH-sensitive and folate receptor-targeted nanoparticles are a promising drug carrier for siRNA delivery for rheumatoid arthritis.